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You can power your whole line 


wih HERCULES engines 


3-Cylinder 


Gas or Diesel 4-C 


ylinder 


Gas or Diesel 


HERCULES ENG/NES 
... Sold and Serviced the World Over 


6-Cylinder 
Gas or Diesel 


and get 18 HP ratings 
with 3 basic engine sizes 


With three bore sizes in 3, 4, and 6 
cylinder models, Hercules new DD 
diesel and GO gasoline (or LPG) 
engines offer 18 horsepower ratings 
from which to choose your power. 

Diesel, gasoline and LPG-engines 
in the same number of cylinders 
have complete mounting inter- 
changeability for “production-line” 
selection of power plant. 

Your customers will welcome the 
simplified maintenance built into 
every Hercules DD and GO engine, 


too. Many spare parts will serve 
both 3-cylinder gasoline and 6-cyl- 
inder diesel engines—and every- 
thing between! There’s an _ illus- 
trated folder which demonstrates 
this parts interchangeability that’s 
yours for the asking. 

If you'd like more information on 
specific engine selections for your 
equipment line, call the Hercules 
representative near you or write 
to Hercules Motors Corporation, 
Canton 2, Ohio. 


HERCULES 





HERCULES MOTORS CORPORATION 
Canton, Ohio 





Watch for the 
(> DESIGN edition 
for September 1 


which will include 


Engineering 


in 


EUROPE 


the editor's impressions of 
Design and Development in 
England, France, Italy, 
Germany, Switzerland and 
Sweden. 





Youll also find 
these important 
feature articles 
in the 

(> DESIGN edition 
for September 1 


® Best results with phenolic 
molded parts 


How skillful design is needed 
when molding thermosetting plastics 


® Engineering design—basis of 
modern life 


Civilization may be in trouble if we let 
young grads bypass the drawing board. 


® Stresses in press-fit bushings 


A family of formulas, each for 
a typical application. 





® 14 indexing devices 


How to position moving 
parts accurately in one or more locations. 
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FEATURED: 


ARTMEN HYPERSONIC GAS GUN TESTS TWO WAYS. Missile models or slugs of 
SIDELIGHTS air shot from 60-ft gun barrel at 20,000 fps 


LETTERS 


DESIGN IT IN 3-D. Communication between designer and others is 


simplified—his own visualization aided 


HORIZONS 


SIGNIFICANT 
COMPONENTS 
TRENDS IN APPEARANCE DESIGN. Large sized machine tools to make 


thin-section parts for aircraft and missiles 


NEW LITERATURE 
PUBLISHER’S POSTSCRIPT 
FY! PERSONA ‘ 

ne POINTS OF VIEW. What is the proper balance between government 


WHY NOT R & D? and commercial work within a company? 





FIELDS OF INTEREST: 


Foam film used as medium gage sheeting 
Heavy water available at $28 a pound 
Rare, high-purity metals more plentif. 


New fibers—a glossary of terms. 


Edge-bond copper strip to steel by new process 
Deposit any element on a cold base for inexpensive coating 
Better synthetic rubbers because of new catalyst 


New resin family approaching large-scale production 


Underwater motor cooled and lubricated by salt wat 


Vast automation scheme proposed by USSR 


Japanese fiber claimed as strong as nylon 
Molecular engineering offers new design concept 


Pump materials designed for ultralow temperature 


Sea-water conversion to get more funds 
Fiberboard with improved flame resistance promised 


Viscous liquid streams to simulate fiber structure 


Satellite launch from aircraft planned by Navy 
Justice Department acts to protect defense contractors 
Materials data to come from International Atomic Conference 


New space agency has big spending plans 
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F-27 Flap Control 


System 


Sealed with Garlock KLOZURES’* 


Oil Seals contribute to 
the superb performance of the new Fair- 
F-27 36 Garlock KLo- 
ZURES are located in 12 gear boxes in the 
This system 
instrumental in providing exceptional good 
landing and take-off 


Garlock KLOZURE 


child Propjetlir 


IS 


wing flap control system. 


performance. 


The flaps are operated by an electric 
motor and reduction gear train. A total of 
12 gear boxes are driven by means of a 
torque tube extending across the airplane to 
the outboard ends of the flaps. KLOZURES 
seal in the lubricating oil on the shafts pro- 
viding dependable, trouble-free operation. 


CIRCLE 


Why 


sealing problems. Your Gar] 


, ‘ 
not let Garlock 


tive 
2.000" ...twot 


packings, gaskets 


can recommen 


nousand all 


It’s tl 


THE GARLOCK PACKING COMPANY, Palmyra, New York 


For Prompt Service, contact one o 


and warehouses throughout the U.S 


ARLO CK 


Packings, Gaskets, Oil Seals, Mech 
Molded and Extru led Rubt 
51 READER SERVICE CARD 
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READER TO EDITOR 


Scores of letters have been received commenting on our issue How Moscow 


Designs,” July 14. From these we have taken the extracts below—including the one 


negative comment, two of the three that caught our mis-statement on patents, and 


portions of others that add to the picture. Space limitations prohibit publication of 


the many congratulatory letters which were indeed heartwarming 


Doing the Commies a Favor? 
I th I 
\\ 


} 


Summer School Enrollment Up 
l 


Patent Mixup 


lo the } 


\l 


The Blind Men and the Elephant 


| 
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Russian Accomplishments ey a vomneel 
Frightening | 

l'o the Edit | 
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Copper strip, edge-bonded to steel .. . 
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Film made from foam, but looking and acting . . . 
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Watch the Justice Department's action 
n behalf. ¢ | 1 ( , ors hit 
lamped 


n Martin 


ivht 


prem 
. D tes 
ed 


Under th 


pani 


A small Navy satellite 
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PRODUCT-DESIGN 


MEMOS FROM DUREZ 


insulative molding compounds Corrosion-resistant polyester 
Low-cost control knobs 


It’s true you get outstanding fire retard pend on additive 
ance with Hetron. But don’t overlook its sion resistance 
corrosion resistance, which is equally im Are you tak 
pressive in equipment such as this glass Hetron’s uniqu 
reinforced ductwork manufactured by on the coupon w 
duVerre, Inc bulletin outlining 

Venting corrosive fumes from a chen the versatile H 
cal reactor, aluminum ducts failed in 11 
months. Ducts made of Hetron 92 re 
placed them—and have gone 17 mont 
without a sign of deterioration 

In another plant, Hetron 92 replaces 
} | 


rubber-lined steel ductwork which lasted 


But what if it rains? 


From time immemorial, weather has upset 
the military plans of men n yoni 
wet fh sera il wlhysege Ready-tooled knobs 
Today le moist affected part : - Why too 
fu ys t labor on a : : control 
purpose 
Pik La 
nsulations 
not fail. It less than ; ar under the corrosive bite 
wet chlorine. The Hetron ductwork, ir 
service four years, has required no main 
tenance and is as sound as the day it wa 
that retains it installed Styled a 
ulatior alues over extended per Because it is self-extinguishing. vor ar with mod 


humidities above 90 safely specify Hetron in an\ without 


ods relative 
Its arc resistance, as measured by ASTM where a conventional polyester won't d lampness 

D495 (Method A or B), can be consist ire retardance Is rent i ‘ I 

ently reproduced 

It does not corrode metal contact point 

Because it is a thermosetting material For more information on Durez materials mentions 

it provides virtual freedom from cold flow 


» 


Dially! phthalate Durez 


and creere 
You can get this material from us as an Hetron polyester resins (b 

orlon-filled granular blue or green mold 

ing compound with plasticity values of 

10, 12, or 16 by ASTM D731. It is de 

signed to meet the requirements of Mil-M 
794, Type SDI-5 


For a data sheet detailing properties of 


Clip and mail to us your name 


the compound, and of molded material 


ck the 





Hetron ducts outlast 


metal PLASTICS DIVISION 


Perhaps you've been thinking of Hetron 
) HOOKER ELECTROCHEMICAL COMPANY 


mainly as a fire-retardant polyester ma- 


= 1508 Walck Road, North Tonawanda, N. Y 
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New family of resins .. . 
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Ventilation intake 


To test flammability of fiberboard, Hickson’s uses this 
etup. Note thermo 


tmeter diagrammed at lower left 


yuple in chimney connected to milli 
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Adjustable 
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samples 
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Take a New Look at 


Ur ZAIN EW 


Wonder metal? Restricted supply? Not 
today. Titanium is daily proving its eco- 
nomic advantages in more and more 
industrial applications. 





And Mallory-Sharon...world’s largest 
integrated producer of special metals... 
is ready now to assist you in designing 
with titanium. We can supply your 
requirements for titanium and titanium 
alloy sheet, strip, rod, bar, plate and other 
mill products...many of them from stock 

Check below for ways titanium and 
its alloys can serve you now! Then write 
us about your requirements, or contact 
our nearest sales office. 


For availability — Deli 

Mallory-Sharon's ingot in 
Here, orders can be tarte 
fabricators. In addition, a 


hinr i dir * from 
ppe é 7 


For corrosion resistance—T urbine impeller 
made from titanium has given four years’ 
service in highly corrosive application that 
killed other metals in weeks or even hours 

ller agitates slurry containing cobalt 


/ 


rsenic,tron and sulfuric acid 


For high strength -to-weight 
B-58 Hustler, built by Cor r 
For technical facts fe 
fifar m ] Vv u f 
I t File’’—giving advantage eli : 
turgy, corrosion properties, informa 
1 on machining, welding, forming 


‘ mt 
Our Service Engineering group ts 


MALLORY 


MALLORY-SHARON METALS CORPORATI 


re 


to assist you 


in, 
Integrated producer of Titanium * Zirconium * Special Metals 
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Heavy water 


available now 
You can 


water—-or anything uy 
gal.—without any special 
iuthoriz 


too: le 


tO ICSS 


now buy a cup of heavy 


» to about 50 
license OI 
ition. The price is reasonable, 
than $5 a cupful. Reason 


the material is 


the AF¢ 


now in oversupply, and 


inxious to encourage its 


Small quantities lk« cupfuls must 


yup 
Ind 


tained from commercial 
pliers, but the AEC is selling thc 
terial in 125 
f $28 a lb plus a shipping 
($43 for the 


t 


ind 150-gal. drums at a 


con- 
smaller; 


price ( 
tainer charg¢ 
$100 for the larger) 

Heavy water, containing deuterium 
the heavy but not radioactive isotope 
of hydrogen), weighs 9.25 Ib/gal. (as 
compared with normal water’s 8.3), 
freezes at slightly lower temperature, 
boils 


} 


ind 


lightly higher temperature, 
in electrical conductivity of 
Major use is, of 
in atomic-energy work; but it 

in tracer studies and should 


imhos ‘em 


prove a valuable research tool. 

Purchasing information may be ob 
tained from the AEC Savannah Rive: 
Operations Office, PO Box A, Aiken 
a, © 


The molecule 


stages a comeback 
After thi mm 


molecul 


vas split, anything 
cemed far too 


tense scientihc concen 
lecules 


looked like kid 
day, in everything from 
tht to plastics research, the 
is emerging as a major op 
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\ I] iS research 
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ire beginning to appear on meeting 
Molecular 


ing up it 
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institutes are bc 


programs 

t universiti 
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proach to the molecule that treats it 


is an electrical 1 


udden interest? 


extent it 


ither than a mechani 


cal or chemical entity. Theories of 
molecular arrangement on the basis of 
bands 


energy are helping to explain 


semiconductors and their application 


10 
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in transistors, electroluminescent 
and solar energy 
It is postulated that the orbital 


outel 


ing, 


molecule 
levels. If 
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than a comp und Of several 
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Shooting for 
better fibers 


What happens Vile 


rt 
f liquid is suspended in 


That's 


mn. The answer is 


not an 
+ 


key to devel pment 
and piasti 


strength, 


glass, nbde;rs 


flex 
ind other desirable propertic 


greater! resistan 
Onc approach is the ipparatu 

pictured here, developed at Johns 

Hopkins’ Dept of Chemical En 

gineering. It i vlinder 

through which 

tream of viscou 


propelled; and, at the 


same time 
sinusoidal 


Vhese, JH 


scientists note, are directly related 


vibrated to produce 


curves and nodes 
to the properties of the material 
under study. In some, nodes 


spaced; in 


ire 
losely others, far 
ipart; and the pattern seems to | 


quite characteristi 





Liquid ‘fiber’ is propelled through long 
glass tube from flexible 
vibrated at high speed by electromagnet. 
Stroboscopic photoflash 
Setup helps Johns 

researchers uncover fiber structure 


steel nozzle, 


records wave 


pattern. Hopkins 
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Choosing materials 
for the Big Freeze 


Ihe increasing use of temperatures 


De€ k Ww 


minus 250 F, in product appli- 
is well as research (PI Dec 


, p 12, and Get 7, "57, p | 
new materials-sek 


lems W hil 


+ 


posing 
SOME mater 
others 
ind brittle 
though, a 


ronger, many 


hard 


Surprising] 


even 
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For ultralow-temperature service, big 


ana 


material SsCTVC 


gest design problems lie in 


OmmMmon 
’ sealing 
i 


or handling liquid 
>- lubrication rather than shape or structure 


This 


nitrogen 


says Aerojet-General liquid-oxygen 


n liquid helium 


En 


pump has aluminum housing and impeller 

r} 1 + 

gince il but required special sealing materials 
instan 

pumps 

h indle 


iluminum and 


t ASMII 


Our own glossary 
IV—New Fibers 


Call them 
itriles”’ OI iCI 
owing family 
well w 


aitte! 


it 1s 
They 
strength, 
Some are 
tering 1 
smooth fibc 


Exotic metals 
in stock 


} + 
neat 


bulki 


noted fo1 
for its per 
But all 


1] 
itl 


the new 
Here’ 


ind producers 
down I 


modest, toc S40 a 
uantities of 250 lb or more 
At the National Re 
earch Corp says it has a process that 
vill turn 


Acrilan: Chemstrand 
Creslan: American Cyanamid 
Darvan: B F Goodrich ( 
Dynel: Union Carbid 
Orlon: E I DuPont 


same time, 


out tantalum powder fa 
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briefs 


Zirconium’s corrosion — resistance 
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PI \! 


Plastisol coatings can replace 


Vinyl film can be extruded 





sat 


EXPERIMENTAL MISSILE is used by NACA researchers to 
study high temperatures at speeds up to Mach 5 


cone 1s spun In 


The nose inch finish at t 


ynel 


alloy, 


) 


polished down to a 2 


urtesy of Av 


micro- 


Phot Week 


tation 


The search to keep a missile’s nose 
from becoming its “‘Achilles’ heel”’ 


intercontinental ballistic missiles are 


designed to plunge back into the 
earth’s dense atmosphere at speeds 
in the neighborhood of Mach 10. 

Temperatures in the thin bound- 
ary layer of air surrounding it are 
measured in thousands of degrees 
Fahrenheit. 

How do you keep the nose from 
melting? 

A sharp, needle-point nose re- 
duces aerodynamic drag. But it 
doesn’t help dissipate heat. A blunt 
nose shape does considerably better, 
even though it causes a high 
sure drag, and creates intense heat 
in the shock wave. One explanation 
for the good showing of the blunt 
shape is that heat follows the wave 
and just sort of “slides off” the 


pres- 


nose. 


For experimental purposes, scien- 


tists need a nose material that can 
be spun into a great variety of 
shapes... that mainta! 
tural integrity far up the temp 
ture And those are among the 
reasons they select 

strength, heat 
nickel-chromium alloy. 


The National Advisory Commit 
tee for Aeronautics, for example, be 
gan using Inconel alloy for tests 
after a several-year-long investiga 
tion of materials suitable 
high Mach numbers and 


peratures. 


Of still to be 
learned about the mechanics of aero 
dynamic heating and its applications 
to the design of hypervelocity ait 
craft and missiles. But the tests are 
indicating how the problems can be 


one ns struc- 
scale. 
often 
resisting Inc 


for use at 


high tem 


course, much is 


And 


made 


advances such as those 
daily by NACA’s 
are rapidly leading to perfec- 
“The Ultimate Weapon,” the 


that may well prevent war 


solved. 
being 
earch 
tion of 
device 


re- 


among men. 


Do you have a metal problem? One 
that involves high temperatures... 
low 


temperatures ... corrosion... 


stress ... fatigue or some other trou- 
blesome factor? Inconel alloy or an- 
other of the many Inco Nickel Al- 
loys may be just the metal you've 
been searching for. Our new booklet, 
“A Review of Nickel-Base Alloys for 
Aeronautical Applications,” 


for the 


is yours 
asking. 


THE INTERNATIONAL NICKEL serge INC. 


67 Wall Street A, New Y« >. eo 
NCO, Sea 


INCO NICKEL ALLOYS 


NICKEL ALLOYS PERFORM BETTER LONGER 
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THE ENGINEERING WEEK 


Hypersonic Gas Gun Tests Two Ways 
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Complex combination of cylinders .. . 

the firing chamber of the hypersonic gun consists of a base 
cylinder 12 to 15 in. in dia. by 3 ft. long joined to a smaller 
one 7 in. in dia. by 2 ft. long, joined in turn to a 60-ft. x 2-in 
ID barrel. The has stainless-steel 
cross-scribed metal diaphragms at each end. Each chamber 
is filled with a balanced for complete com 
mixture of oxygen and hydrogen, with helium as a 


smaller breech cylinder 


stoichiometric 


bustion 
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The smaller chamber 
110-volt This raises pressure 
Then the larger chamber is fired. The 
the stainless-steel diaphragm 
and a shock wave moves 


compressed to 10 atmospheres 


circuit 


helium ruptures 


the two chambers, 


through the smaller chamber to rupture diaphram separat- 


ing “breech 


from gun barrel. At 100,000 psi and 7500 to 


12,000°R it speeds the sabot or air slug to 20,000 fps 
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New-born NASA Piles Up Space 
Projects Totalling $343 Million 


W ASHING TON Ih n Natio1 iddit 
\er mauti 

NASA 

President 


I idditional s) ¢ ro} 
iddition, NASA will take ove 


ryt 


minit pt 


Some 


expand 
Xpand ] 
lint 
phat 


; 


ke fun The $19.5 mi 
tr NACA and the equipment and instrumer 
neolliy . ] } - 


tary down roughly to $9 


panding the minitt 


million to insta 


+ 


_ 





NASA 
1] 

Miwon 

with 


late ] 


iction to 
5 million 


nt and instrumenta 


ilso asking Congress for $ 
million to cover salaries and expenses 
for some 500 new emploves OVEeT 
700 of them to be engineers, scientists For underwater use only ah 
ind technicians—to add to the 8200 This 50-hp polyphase, squirrel-cage, single-speed electric motor comprise 


] 1 1} TAC actuated rudders on one of our latest submarines. Both coil insulation 
lready emploved by NACA 


materials were selected for salt-water cooling and lubrication—and wi 
ANOTHER CAPE CANAVERAL properly out of water. Other possible applications: submersible well 
feed pumps. Irradiated polyethylene is the winding insulation; bea 

Biggest chunk of 


for salt water use, will be graphite for fresh water Insulatior 

equipment funds will g ‘ temperature, so motor must be derated if it is run elsewhere t! 
‘A? 1) ’ 

NACA’s facilities at Wallops Islan Although this motor is a special application, others of the type 


Va 1] vill include a inetyv of only in the 100-hp to 2000-hp range—from General Electri: 
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NASA‘s R & D Spending Plans for First Year 


Estimated Cost 


> million 





Project 


Space Science 
Adva iR 


\ ; 
Space Technology 
S 


Hig 


S 


Nleteorology and Communications 


\fet ‘a 


lechnology of Manned Space Flight Veh 
) fs ( S 


USSR Proposes Vast Automation Scheme 


Soviet engineers have made enormous technical strides in 
a short time and are restless in their drive to apply them 
throughout industry. Here Peter Trippe, who visited the 
USSR, analyzes the eye-opening automation program 


lhe Soviet ch- tee, at a recent M 
wlan metall « ronic .y ntegrated Mecha 
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facts of 


See how felt 
fits in with 
your products! 


Let us show you how to save money and in- 
crease efficiency with the proper use of felt. 


FREE 


CONTINENTAL E'EssT ComMPANY. ix 
22 WEST !5th STREET nN Y 


Samples and Applica- 
tions of Industrial Felt. 


cations 


NEW YORK 
CIRCLE 54 READER SERVICE CARD 


— 


changing position relative to each other 


HEIM %ucdac 


ROD ENDS are ideal 





Where one or both members are 


THE 
HEIM 


COMPANY 
FAIRFIELD 
CONNECTICUT 
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ELECTRICAL CONTACTS 


SELECTED FOR ’s NEW 
“E”’ FRAME CIRCUIT BREAKER 


The new I-T-E “E” frame circuit 
breaker marks a significant ad- 
vance in obtaining high ratings 
for small breakers. The “E” 
frame design now provides rat- 
ings up to 100 amperes at 250 
volts a-c, im a more compact 
breaker than previously required. 
The resulting space-saving ad- 
vantage means smaller over-all 
size of 100-ampere, 250-volt 
panelboards. 

A contributing factor in the 
success of this development was 
the adoption of Gibsiloy silver- 
tungsten electrical contacts. 

The use of Gibsiloy contacts 
helps make possible the efficient 
performance of the “E” frame. 
And, Gibson-developed contacts 
in the “E” frame breaker are 
small and economical without 
sacrificing any of the qualities 
necessary for dependable per- 
formance through constant duty. 

I-T-E, in the development of 
the “E” frame breaker—with in- 
creased rating, compact design, 
and economy of operation— 
drew from Gibson’s 23 years’ ex- 
perience and ability to provide 
the right electrical contact for 
their new breaker. Call on Gib- 
son to help solve your contact 
problem. 


Write for free Gibson Catalog C-520 
giving much useful technical data on 
electrical contacts. No obligation. 
CONTACT GIBSON FIRST 


— _ 
[; ibsil oy 
ELECTRICAL CONTACTS 


jp 


ea FA ALG Gy 


Gipson Ecectric COMPANY 


BOX 634, DELMONT, PA. 
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cow Krasnii Proletarii plants for lathe 
development, for instance—may caus¢ 
friction between the two. 
Most-advanced techniques are fore 
Says Kuzmin’s report: “A 
technical revolution is ripe today, Vast 
opportunities are provided by the fun 
damentally new system of automation 


shadowed. 


Electronic machines will perform all 
the necessary computations and_ will 
71K i] 


independently conduct technolo 
processes at optimum efficiency 

lhe capital cost of 
power 


automated 
stations—a major goal of the 
last 5-vear plan—was recovered in 14 
to 3 years. Automatic equipment for 
producing artificial fibers is expected 
to pay for itself in 7 to 8 months 

Six million ($1.5 million 
were spent to automate 12 blast fur 
Additional output from the 
furnaces was said to be equivalent to 
the output from a traditional $250,000 


furnace 


rubles 


naces. 


In effect this is a saving of 
+ million rubles in capital costs 
Automatic techniques applied to oil 
production cut labor costs by 30,000 


men and saved 4 billion rubles ($125 
million) in capital costs. 


MOVE FAST IN AUTOMATION 


In the USSR, only 18 months ago 
there was no evidence of computer 
or tape-control techniques, numerical 


control or feedback systems. The 
evidence was a 
Polytechnic 
Since then, details of com 
puters that are actually in production 
have become available (PE—July 14. 
p 16). These machines apparently 


use advanced 


only computer in 
primitive model in the 


museum, 


techniques such a 
superconductivity for memory circuit 
and transistorized printed circuitry f 
portable and transportable element 
The Russians say they have also 
completed tests on what they claim 
is the world’s first automated engin¢ 
driver, capable of carrying out a time 
table under completely automatic pro 
and control. And they 
claim the world’s first feedback system 
to control a tube-welding plant. 
Ihe USSR drive for technical im 


prov ement 1s compulsive ‘ 


gramming 


They re 
A typical at 
titude is that expressed by a 


fuse to be complacent. 
chief 
designer at the automatic ball-bearing 
plant, who said the plant was obsolet« 
the moment it went into production 

(his passionate drive toward a re 
ceding target is a basic Russian atti 
tude. It is an attitude of “construc 
tive dissatisfaction” that will permeat« 
the drive toward automated industry 


WHAT'S YOUR 


PROBLEM? 


Gamble research 
lengthens industrial floor 


life up to 10 times 


THE PROBLEM. Ordinary industrial wood 
block flooring was proving a 
maintenance headache in plants where 
certain floor areas —loading docks, 
aisleways, intersections — were subject 
to heavy traffic loads. Flooring in these 
areas was rapidly breaking up. 


THE RESULT of Gamble testing and develop- 
ment: a laminated end-grain hickory 
flooring specially made for these heavy- 
load “hot spots”. Gamble engineered 
flooring lasts up to 10 times longer 
when subjected to day-in, day-out pun- 
ishing loads that would quickly break 
up an ordinary floor. Chances are, 
Gamble could help with your 
problem. 


Send for FREE booklet 
Illustrating GAMBLE services 


costly 


wor »d 


This 28-page booklet describes Gamble 
facilities and services in detail. Includes 
many photographs of unusual products 
designed, tested and perfected by Gam- 
ble Brothers. Write for your copy today! 
Gamble Bros., Inc., 4617 Allmond Ave., 


Louisville 9, Ky. 


GAMBLE BROTHERS 


Incorporated 


Louisville 9, Kentucky 


If the problem involves WOOD 
—GAMBLE can help! 
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Gran 


PRODUCTS 


AIR-COOLED ENGINE 


In military service, too... 


Onan CCK engines 


get the tough jobs 


This rotary compressor, driven by 
an Onan CCK engine, is being built 
in quantity for the Air Force by the 


Davey Compressor Company. It is 
rated at 16CFM at 200 PSI and 
after passing the 1,000-hour contin- 
uous operation test, delivered more 
air per minute than at the start of 
the test 

The Onan CCK engine combines 
four major advantages for outstand- 
ing performance. It develops 12.9 
H.P. yet weighs only 148 pounds. 
Its alternate-firing, two-cylinder de- 
sign is compact and free from vibra- 
tion. Large bearings and rugged 
construction make it a dependable, 
long-life power source 

Onan CCK power can step up the 
performance of your equipment. 


REAR VIEW showing 
crankshaft extension. 
Overal ncluding 
crankshaft is 14%4”; height 
21'%," 18". Rope 
starting is stondard; recoil or 
electric starting available. 


length 


width 


Onan also builds military gasoline engines; air- 
cooled Diesel engines, electric plants and gen- 
erators. Write for information. 


D. W. ONAN & SONS INC. 


3652A University Ave. S. E., Minneapolis 14, Minn 
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Deplores By-passing 


Small Firms 


AnGELES—The Government 
make efficient of 
manufacturing plants, H. | 
Petersen, executive vice-president of 


Los 


should more us¢ 


small 


l'opp Industries, Inc, recently told the 
Select Committee Small 
Business 


House on 


made these four 


mendations for getting at talent that 


inside the 


Petersen recom 
he believes is often locked 
small firm: 

e A comprehensive listing of small 
firm to 
tractors. 

e Prompt payment for work don 
small Many lack 
capital and Small Business Admin 
tion loans are approved too 


facilities, guide major con 


by firms working 


istra 
ly to 


le Ww 


cover emergency needs 

e Better channeling of information 
on Government procurement needs 
Small afford mark 
studies that guide big organization 
They are further inhibited by obsolete 
security regulations 

e Means for small firms to test 
prototypes. 


reliability 


firms cannot ting 


Rigid quality control and 
for and 
require tests that 


standards missiles 


supersonic aircraft 
often run from one to 10 times cost 
uld 
Further 


the big company gets preference in 


of the hardware. Such expense sh 
be recognized in contracts. 


use of Government test equipment, 
factory areas and land because facili 
ties are rented at a fixed price that 
is a great burden to the small firm 
Small noted, 


employ excellent engineering talent 


companies, Petersen 
These engineers have extensive know] 
edge of the narrow field that the small 
firm, by virtue of its size, operates 
Such 


dovetail 


in 
specialized knowledge should 


well with the more general 


knowledge possessed by engineers in 
believes, 


and, Petersen 


should be put to work. 


large firms 


Wind Tunnel 
Without Pumps or Fans 


ANGELES—A wind tunnel giving 
velocities up to Mach 14 and 

lating altitudes over 250,000 ft 
start blowing for the University of 
California. Because it has no fans o1 
vacuum pumps (the latter 
inefhcient under such operating 


Los 
imu 


will 


would bi 


on 


YOU CAN 
SAVE TIME, 
TROUBLE 


AND COSTS} 
with 


Formed 


Tubes... 


* Save Time 


We have a huge stock of dies 
and, when needed, tooling’s 
fast. We also avoid delays 
by making our own electric- 
ally welded steel tubing, sizes 
from 54" to 3” OD. 


* Save Trouble 
Long, active experience with 
all tube forming processes 
and high standards of quality 
control make sure your orders 
will be complered right. 


* Save Costs 

It’s routine for formed tubes 
parts to deliver top perform- 
ance, save weight, cut costs. 
Steel, copper, brass, aluminum 
or stainless tubing fabricated 
in 3%” OD to 6” OD sizes; from 
20 to 11 ga. metal. 


Formed Tubes, Inc. 
807 Prairie, Sturgis, Michigan 


Write for FREE Booklet 


_— 
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design in CAMLOC... design out costs 


2 new 


QUICK OPERATING 
FASTENING DEVICES 


‘MODEL 7c | 
HARNESS CLAMP 


speeds up installation 
and maintenance 


Opens or closes with a quarter turn 

Clamp captive to structure 

Easily mounted with rivet or bolt 

Holds wire bundles, hose, cable, conduit 

Rounded edges prevent scarring, cutting 

Corrosion resistant - 

Resists shock and vibration : Sort Peas, Beans, Nuts 
Sizes range from “%” to 1%” 

Ask for Bulletin No. 7C By Color Electronically 


\ | 
save space and weight with 


MODEL 3OL 


MINIATURIZED 


TOGGLE 
TENSION 
LATCH 


Ideal for equipment boxes 
stored in limited space 
Compact, light weight with 
shallow envelope 
Quickly operated with 
lift-lever release 

e Ultimate strength 150 Ibs. 

e Provision for safety wire 

e Simplified mounting with 
aluminum spot weld 


Ask for Bulletin No. 30L 


“Specialists in Fasteners for Industry” 


CAMLOC FASTENER CORPORATION 


62 Spring Valley Road, Paramus, New Jersey 


WEST COAST OFFICE: 5410 Wilshire Bivd., Los Angeles, Calif. 
SOUTH WEST OFFICE: 2509 W. Berry St., Fort Worth, Texas 
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Bits 


_ N EVV 400 SERIES 


Pieces 


COLUMBIUM HAS WON 30,000 SLp] tcl 

from th ATM I n th Numbium 

niobiu tug va » tl nstitut 
| } | 


VARIABLE-SPEED PULLEYS 


STANDARDIZED TESTS | 


neth if bhraz 


Am 


je ES Oe eee 
Maior speed VARIABLE-SPEED PULLEY 
ranges 


slower 
speeds 


ATOMIC-POWERED PRIME MOVERS 


} 


' 


greater 
selection 


vl} 


VARIABLE-SPEED 


COMBINATION PULLEYS 
lower 2 
prices 


MORE ALUMINUM PER CAR II 5 v 
| 1S cla imed by 7 U - 
le ? 
n emica les mn 
ige al unt OF aluminum per Cal! 
( } r , Manufacturing Company, Columbus, indiana 
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3-D . . . THE SOPHISTICATED VIEWPOINT 


For thousands of years, only the Chinese drew in 3-D 

Both engineers and artists in ancient Egypt were ignorant 
of perspective. Egyptian drawings show men only in profile— 
with eyes in the side of their heads. 

The Greeks didn’t recognize the subtleties of perspective 
either. And Euclid’s geometry didn’t help them—they had 
to build the Acropolis without isometrics 

Somewhere in the Middle Ages, Flemish painters began to 
struggle with perspective; by Leonardo’s time, Renaissance 
painters had mastered it. Ironically, in the 20th century— 
with cubism—artists learned to ignore it 

3-D engineering drawings go back to Leonardo’s sketchbook 
of his inventions, perhaps further: in the 15th century, artist- 
mathematicians Ucello and Francesca both worked out geo- 
metric proofs for perspective; and Francesca got credit for 
discovering the vanishing-point concept on which perspective 
drawing still rests 





DESIGN IT IN 





CSM SES SSeS Pee: Ch ts oe, 


RS EROS * 


> 


EBYEt% 


Today’s engineer can represent his ideas graphically with 
either models or drawings. Models have helped design every- 
thing from pyramids to submarines, and plastic models have 
been used for stress analysis 

Graphic drawings include not only the familiar orthographic 
drawings, but also schematics, axonometrics, and perspective 
drawings: 








ime: 


Schematics are symbolized drawings, such as process, engi 
neering, and kinematic diagrams. They’re widely used in 
R & D. 

Perspective drawings approximate the way an object appears 
to the eye. But they’re not scalable, so they don’t suit the 
engineer too well 

Axonometrics are all 3-D drawings. They’re scalable, so 
they are an excellent design tool and come in three types 


AA REGO i aE 


Sid 


@ dimetric—the horizontal and one vertical plane are at 
/ HENRY J. REINIG 
one angle to the viewer's eye, the other vertical plane is at 


= 


a different angle Singmaster & Brever 
@ trimetric—all three planes are at different angles to the §& New York City 
viewer's eye 


@ isometric—all three planes are at the same angle 


CES See SS. 





: 
three 


moder 
] 


ind chemi int eve recogniz¢ 


ich orthographic drawu Industri 


nnroacl hie 
ipp ach, n 
hnical men, and 


that old-style blue 


mun ion he ist first understand 
1is ideas himself. And there’s no better way to clarify 
thinking than ( sign ideas in 3-D form. 


] 


Axonometrics are cl enough for anyone to under- 
tand And be iuse axonometric show the over-all ap- 
proach to design. the 


designer and other technical men 
know where they stand too. ‘These 3-D graphics show 
knowns and unknown; they tell the engineer which dimen 


ons are variab vhich are constants. And they allow 
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Ends arguments. . 

over conflicting designs. Crucible on left was 
proposed by mechanical engineer, one on right by 
electrical engineer. This isometric drawing showed the 
ME that the other crucible was eosier to build, 

so he changed his mind 


the design team to come up with an integrated desig: 
which means fewer bugs during plant tool-up and oper 
tion. 

Such drawings show the team just how design work i 
going: Each day they see just how far they've progressed 
and how far they have to go. This helps them to schedul 
ahead 

Che drawings help the team “‘sell” management, because 
even a layman can understand isometrics. Note that con- 
sulting firms use lots of 3-D—thev have to “sell” their 
design, both to outside management and to outside engi 
neering staffs. And axonometrics make a more effective 
presentation 


Transposed Timing 
Many companies use isometrics now—but in the 


nh 


way. Instead of designing and developing in 3-D, the 


detailing on blueprints for production, they t the 
opposite. They design and develop 
then go to extra expense to make i 
aids. 
The auto industry, for example, 
use of graphics for design engineeri 








Helps design 

new plants and new products. Here, isometric 
of melt shop shows both known and unknown 
dimensions (unknowns as question marks 
Designers know which are variables, which are 
constants—and have a clearer picture of 
over-all design 





Simplifies production 
shows valve assembly and function 





The same graphics can be used 
later for sales and service 
instructions 


Crucible 
trolley 


Furnace cover 
on cover 
cleoner 


&i mpt 'y 
crucible 





Induction 
coil etc 


tion, production 
merely supplement s| 
The aircraft industi 
las, and Martin use axon 
So do most 


metrics ars 








Furnoce 


consulting fineers jacks 


more readable and sav 
Simpler Means Cheaper 


- 7 Vacuum induction furnaces 
ishh GTa\ Hcl 


he designs in 3-D, the same set of drawings can be used 


He 


The de signer holds the k to the 


Increases sales 
because axonometrics 


for development, production, sales, and installation. 
need orthographic drawings only for pr 
Don't be 


involves 


ductor 


laim that show management 
\ til i 


I] Almost am 


taken in | th wr ¢ 

“how it will look’ far 
OMIptieXx i : 

eG better than orthographics 

can learn to mak 

can. 


himself. Just make 


ind isometric prot 


\\ 


And they help 
customer’s engineers to 
understand the project 


lines determine a cir vithout them, h t 
With isometrics, vou can 


the 


needs cig 
simplify drafting still furthe 
the viewe: 


one set 


Because all planes are at ime angle 


eyes, a draftsman needs only one scale and 


ellipse guides 


The training and tools for teaching draftsmen to mak 


isometrics are time and money well spent. They'll pay off 
in clearer drawings and long-term drafting economy. 
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U-shaped gaske 


Movable panels cushioned with 


gaskets of Du Pont neoprene 


Iwo linear miles ot office partitions 
were installed in the new Connecticut 
General Life Insurance building in 
Hartford. Connecticut. In designing 
the movable walls. architects Skidmore, 
Owings, and Merrill required a resilien 
cushion for the panes. They chose ex 
truded gaskets of Du Pont neoprene 


je NEOPRENE synthetic rubber 


1 4) Neoprene iS a Vulcanized rubber. not 
NEOPRENE : l 7 | a thermoplastic. It does not “cold flow 
BASEBOARD under pressure. nor relax over the years 
and lose its grip on the edge of the 
glass. Neoprene is chemically stabl 
and is highly resistant to the slow de 
teriorating process of natural aging. It 
is Outstanding among elastomers for it 
ability to retain its properties for long 


H-sections, keyed 
support the panes : 


and cushions the 


HY PALON’  -e 


ELASTOMERS IN ACTION NEOPRENE ay 


l am particular! interested 
y 


Send me a free copy of The 
a review of the properties o 


Add my name to the free 
@tc u's pat OFF Elastomers Notebook 
on the uses of Du Pont elastomers in 


Better Things for Better Living 


... through Chemistry E. 1. du Pont de Nemours & Co. (In 


Q 


Elastomer Chemicals Dept. PE-8 
Wilmington 98, Delaware 
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The great size and characteristic thin-walled structure of such 
components as nose cones, nozzles, motor cases, air-frame 
sections, hemispherical and elliptical domes hus imposed 

a new look on some contour lathes. Stock removal is 
relatively light, so drive motors are less powerful than is 

usual on these turning-boring-facing machines, which 

may measure up to 300 in. between centers and have face 
plates up to 80 in. dia. Such lengthy, wide-ranging tool travel 
has also resulted in platforms on which operator stands and 
that moves along with tool carriage. Tracer systems may be 
semi or fully automatic, of the air-gage type as in 

Monarch Machine Tool Co lathe (right), or electronic as in 
unit (sketch) by Lucas Machine Div, New Britain Machine Co 


PRedesigned horizontal milling, drill- 
in and boring machine has more 


compact head, centralized controls and 
saddle mounted entirely on bed ways. 
Base looks less cluttered than old 
model (see sketch), and hold-down and 
leveling bolts are now within frame. 
Head now has own drive, and feed is 
stepless for all motions of head, table, 
saddle and the 3-in.-dia. spindle. By 
industrial designers Smith, Scheer and 
McDermott, Akron 30, in collaboration 
with sales and engineering personnel 
of Portage Machine Co. 
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Pon screwdriver retains its compact, clean-lined 
look whether on floor pedestal or included in 
automatic assembly lines. No moving parts are 
left exposed and actuating pedal is easily 
distinguishable while remaining an integral part of 
the base. Barrel-type feeder is readily accessible 
for loading and adjustment, and can feed screws 
either manually or automatically. Machine drives 
screws up to 11/2 in. long at torque ratings of 15 to 
120 in.-lb. Detroit Power Screwdriver Co, Sub 

of Link-Belt Co, Detroit 16. 


Swi: made bench micrometer ha ar 
extra-large thimble that increases user 
sensitivity in manipulation. One complete 
turn of thimble corresponds to an advance 
of 0.04 in. Distance between the 100 

dial divisions corresponds to linear 
advance of 0.001 in. Tavannes Machine 


Co, Tavannes, Switz 





THE QUESTION: 





"What Is the Proper Balance Between Government and 
Commercial Work Within a Company?” 








“Where a balance is desirable .. . 
the choice rests with the management of nd 
sas 7 
eee: ie 


‘However, 


IT mal 


CHARLES W. PERELLE 


President 
American Bosch Arma Cor; 


“This can be determined .. . 


a a ees , = ee 
xy the er on the stability of ur COMpan 


» the 
% ry the 
MATTHEW J. BETLEY mpletel 


President derived to 


Titeflex, Inc } 


} + ( 1 ' 7 } } - 
Springfield, Mass that ( mM panic Ith DOTH £ 
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YF VIEW 


\\ . 
In our planning... 


we have to consider not two but three categories: militarv, comme! 
ind consumer. Diversification of customers and products is desirabl 
, 


bec iuse it produces stability bi 


| | 
weraging out the cvcles and fluctu 


t one of the three market 


ind techniques 


ROBERT S. BELL 


k 1-Be E t 


gv us t 
adds i 
products-planning, e& 


f developments that 


“It would be difficult . . . 


rable proporti 


vernment propel 
\pex is evelopment 
ducts for the m entrifugal mx 
lo a great extent, our future commercial 
hese development I the ilitars 


in ynmercial advantage we can make 
lopment we have performed for the government is highh 
= JOHN A. GEHLING 
We | not, however, concentrate on the dev ment « ? 
the point where we would 


Vice-preside 
han + 
lave 
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ge shapes. . 


n 


Complex silicone spon 


iG 4 


t lust tanda Sa ire ava 
Stalwart Rubber Co, 166 Northfield Rd 
Bedford, Ohio 


Preassembled spring 
washers . 


Water-cooled pressure pickup. . . 


ter ay 1 
Associated Spring Cory 
Bristol, Conn 


Circle 12, Re . 
t lestinat Dynamic Instru 


ment Co, Inc, 42 Carleton St, Cambridge 42 
Mass 


3, Reader Service Card 





Low-capacity load cells . 











| if 























( I } lj $7 sO x th other 
i r to $4 From stock. A H Emery Co, 
Pine St, New Canaan, Conn 
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Switch in floor mat. . . 


sists of a grid of 


lapeswitch Co of America 116-46 228th St 
Cambria Heights 11, N ¥ 


7, Re 


Shaft-mount gear motor 


l 


Stepper motor... 


5S nine 


+ 


mp 8 lelivering sa tor ind | Jordan 
moOtol 1 tO eX Lt teps. About 8 to 10-wh Hampton Ave, Milwaukee 
Globe Industries, Inc, 1784 Stanley Ave, Dayton 4. 


Circle 15, Reader Service Card 


Teflon retain 


ing seal... 


: ? ' O} 
} j 


( 


Minne 


¢ 


sota Rubber Co, 3630 We 


wddale Ave, Minne ipoli 


Lightweight intermittent-duty motor . . . Miniature edgewise meter . . 
delivers 1 hp at 22 rpm. Produ 1.75 hp max he 4 Srehnle 2 baa in Ge 
M 3 phase ic mK r was de\ oped tor rocket, 1 i] appli f + 
Weighs 23 lI Dim is are 4 un ng x2 1. dia Shaft iff 1 by onet pal Ha 
4 in. dia x 4 in. long. A k. Hoover Electric Co, ment. We 
Hangar 2 Columbus 19, Ohio. 


lriplett Electrical Instrument ¢ 
ton, Ohio 
Circle 16, Reader Service Card 
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SIGNIFICANT COMPONENTS 
MATERIALS 
PROCESS ... 





Printed circuits on tube... 


xternors or iter th, may 


J. Frank Motson Co., Flourtown 
Penna 


Circle 21, Reader Service Card 
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Money saving ideas and 
design suggestions on Fabri- 
cated Wire Cloth Parts. 
Strainers, filters, inserts... 
in any metal, all meshes, to your specifications. Large or | 
small runs. Simple or complex parts. Special metals such as | 


Inconel", ““Monel"’, “‘Nichrome”™ and stainless steel. 








Our engineering service includes not only a thorough analy- 
sis of your parts, but also a careful study as to the type of 
cloth best suited to your needs. 


ce pee - 


nation pI ts pl nat 


Newark Wire Cloth Company 7 


fions 


351 Verona Avenue « Newark 4, New Jersey 


32 CIRCLE 64 READER SERVICE CARD PRODUCT ENGINEERING + August 25, 1958 





back or air pressure. ‘Therefore, it deliver 
oil only on application of air. Max cfm 
at 90 psi is from 40 to 100 cfm. Air filter 
separates heavier-than-air particles by cen 
trifugal motion and filters air further 
through two dutch weave Monel screen 
Will function only in intermittent air flov 
Max cfm at 90 psi is from 20 to 70 cfm 
Pipe sizes for the units range from } te 
+ in. with max inlet pressure of 250 psi 
Available for immediate shipment. EMCO 
Pneumatic Corp, 1317 Locust St, Des 
Moines, Ia. 


Circle 22, Reader Service Card 


Reversing manual valve .. . 
ictuated by P ish-knol lor ip te 2 
1 pneumatic and hydrauli 
Reverse action is imparted | 
tandard spring return end 
ted on any standard two, thre 
ial valve body, in 
h 7 in. NPT. Standard max pan 
inge from @ in. for 4-in. NP] 
3-in. NPT type 
M_ bronze 
st 
tems. Flow area through valve is said to 
be equal to nominal pipe size. Valvair 
Corp, 454 Morgan Ave, Akron 11. 
Circle 23, Reader Service Card 


Transistor photoelectric 
control... 


functions at 30( 
duty unit consist 
ource holder and photocell holder Ope! 
s at lightbeam distances up to 8 ft. Life 
ectancy of the hermetically sealed, 
g-in, transistor-equipped relay is said to 
over 20 million operations when used 
to control devices such as a small electro 
nagnetic counter. Circuit design produces 
nap-action closing of output relay 
tacts, which are rated 5 amp max. Ci 
)x 6 x 5 in; light source, about 3} x 
13 in.; photocell holder, about 24 x 1} in 
Control panel also supplies power to light 


source, eliminating additional power! | 


ply. General Electric Co, Schenectady 5. 
Circle 24, Reader Service Card 


General Electric announces 
new VERY LOW CURRENT” lamp 
for use as indicators 
for transistorized circuits 


A pe sstble use: as an indicator on a flip-flop cercuit. 


oO 344 LAMP 
<r : ‘ 





























GE-344 incandescent lamp is rated at 10 volts, 
15 milliamperes; has life in excess of 5,000 hours 





General Electric’s new GE-344 is de- 
signed for use in transistor circuits and 
many other applications where a small ay 


sized, low current indicator lamp is G 
needed. Only 732”’ in diameter, 5s’ long, 34 
the GE-344 can be seen lighted under 100 


footcandles of surrounding light. It uses 


C actHa 











only .15 watts (nominal), has a single con- 
tact midget flange base, and its electrical ratings allow signifi- 
cant savings in providing an indicator light in transistorized 
equipment. For additional engineering data on this new GE-344 
lamp, write: General Electric Co., Miniature Lamp Dept. PE-88, 
Nela Park, Cleveland 12, Ohio. Ask for Bulletin No. 3-8066. 


Progress ls Our Most Important Product 


GENERAL @@ ELECTRIC 
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EMPLOYMENT SIGNIFICANT COMPONENTS 


oid MATERIALS 
OPPORTUNITIES PROCESSES . 








ENGINEERING 
OPPORTUNITIES 


Progressive, medium-sized, multi-plant organization located in Centra 
Connecticut has several positions available for qualified Project Develop 
ment Engineers and Machine Design Engineers. 


Previous experience In 
the 


development or design of medium to heavy automatic and special 
machinery essential. Typical experience would be as a development 
engineer or machine designer on packaging or metal stamping machine 
or similar types of mechanisms. 


The Emhart Manufacturing Company is a Connecticut organization « 
sisting of the following well-known companies: Hartford-Empire, Stan 
ard-Knapp, Skyworker, V & O Press and Maxim Silencer. As a diversifie 
he field of gl 


and special machine1 








manufacturer, our machine products are leaders in t 
making, automatic packaging, automatic press 
and hydraulic aerial lifts. 


M. E. degree preferred. 


Send resume stating background, experience and salary requirem« 


Personnel Department 


EMHART MANUFACTURING COMPANY 


333 Homestead Avenue Hartford 2, Connecticut 




















DISPLAYED RATE 


The advertising rate is $31.20 per inch for 
all advertising appearing on other than . 
ontract basis Frequency rates quoted t t KNela rated at 11) 
on request 
Automatic Timing & Controls, Inc 
UNDISPLAYED RATE King ot Prussia, Penna 


$2.10 per line, minimum 3 lines Posit Circle 25, Reader Service Card 
Wanted ads in this style % the 

rate. To figure advance payment count 

average words to a line 








Men on the Move PRODUCTION ENGINEERS 


Now available * — . gy ag 1 Rn green company 
. ene . egree, 7- y se ience 
ina new edition eee Familiar with design and manufacture of elect 

with new figures. mechanical machines and equipment 

P-8633, Product Engineerir 

This popular booklet points up the sas. Ady. Div., P.O. Box 1 
important sales problem of personnel 
turnover in industry. Out of every 
1,000 key men (over a 12-month pe- 
riod) 343 new faces appear ... 65 
change titles ... 157 shift... and 435 Don't forget the 
stay put. These figures are based on 
average mailing address changes on a BOX NUMBER 
list of over a million paid subscribers 
to McGraw-Hill magazines. 











When answering the classified adver. Flow calculator ky 


i ai D ta d, ¢ in 
Write us for a free copy tisements in this magazine don’t forget , 


Company Promotion Department to put the box number on your envelope. 


: ee It's our only means of identifying the it 
McGraw-Hill Publishing Co., Inc. 


330 West 42nd Street, 
New York 36, New York 


sat 
liquids with 
linear slid accuracy 
: ies oe aa ane 
advertisement you are answering. $3.75. Eckel Valve Co, 1425 First 
St, San Fernando, Calif. 
Circle 26, Reader Service Card 
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INDEX TO 
ADVERTISERS 


7 s indez 1 
rentence to the 
s taken to make it accurate } 
PRODUCT ENGINEERING as 

sumes no responsibility for err 


Aluminum Co. of America 3rd Cover 
Automatic Steam Products Corrs 17 


Camioc Fastener Corp 
Chicago Molded Products Cor; 
Chicago Rawhide Mfg. Co 4th Cover 


Continental Felt Co., In 


du Pont de Nemours & Cx 
E. |., Elastomers Dept 

Durez Plastics Div., Hooker Chemical 
Corp 


Fluidwick Cx 
Formed Tubes, In 


Gamble Brothers, Inc 

Garlock Packing Co 

General Electric Co., Min 
Dept. 

Gibson Electr 


ure Lamp 


Heim Co 
Hercules 


Internat 


Lewellen Mfg. Co 


Mallory-Sharon Metals C 
Newark Wire Cloth Co 


re 


Onan & Sons, In D. W 19 





PRODUCT ENGINEERING 
ADVERTISING SALES STAFF 


Atlanta 3 M. H. Mille 
Haverty Bldg Jackson 3-69 
Boston 16 M. A. Willian 
Park Square Bldg., Hubbard 
Chicago 11 Mid-Western 
Manager, A I Meanor R 
I Anderson N Michigan 

hawk 4 00 
Cleveland 13 
Illuminating Bldg 
perior 1-7000 
Dallas 1 . Bo 
Bidg.. l Commerce 
Denver 2 - John W. P 
way, Mile High Center, Alpine 
Detroit 26 P. B. Robinsor 
scot Bldg., Woodward 2-1 


los Angeles 17 Robert Obenour 
West 6th St., Madison 6-9351 

New York 36 B. K 
R. G. Wallace 0 Fifth Ave 

Philadelphia 3 D.C 


ladson, 6 


Adams, J. ¢ 
. Oxford 
Jones, 
Penn Center ze 
Pittsburgh 22 
Bidg., Atlantic 1-4 
St. Lovis 8 
St., Continental 
San Francisco 4 
St., Douglas 











The Rise of Modern Physics 


C. F. Von Weizsacker and J. Juilfs. Published 
by George Braziller, Inc, 215 Fourth Ave 
New York 3. 5x8, 150 pp. $3.75 

In this book vorld 

ientists pre 
i] phy 


de velo) a 


ircd t 
nodern pl 
the materia 
me can 
njov the 
The 
pproac 


RESEARCH 


( 


ind 
} 
itselt 
thi 


LISSE 
that mak 


ZINC SPOTLIGHT 


‘ 
\ } 


t | 


VISUAI 
=A) Dp 


Outboard Motors 
The horsepower 


ignificant devel 


} 


of outboar 


Detailed 


lel] 
models 


illustrati 


yrincipal 
I | 


Abstracted 
Present 
Texas Co 


Outboard Motors—Their 
and Future Lubrication, June ‘58 
135 E 42nd St, New York 17 


trom 


Industrial Sociology 


EUGENE V. SCHNEIDER, Bryn 1 
Published by McGraw-Hill Book Co., Inc., 330 
W. 42nd St., New York 36. 6'2 x 91%, 559 
pp. $6.75 


Mowr Colle 


Read 


METAL FABRICATORS 
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INDUSTRIAL FILTERS—\ 


tO MANUFACTURING 


PRESENTATION -— | 


; 





—_ . ——— 
eT eR ee eee bape roe 


2 


electric motors 
now provide better 


bearing performance... 
with 


PERMAWIGK 


the world’s most advanced 


sleeve bearing lubricant 


Write for 
brochure 

5319 E. Outer Dr 
Detroit 34, Mich 


CIRCLE 65 READER SERVICE CARD 


. \\ 
Ott 
ARK 


= BP: 
+ e 

hard hitting! 
Next time you order plastic parts, get the 
hard-hitting service you need—call in 
Chicago Molded! For our large staff of 
engineers and designers have our years 
of experience to draw on . unequalled 
production facilities that make possible 
uniform top quality, and assured, on-time 
deliveries. So for your next plastics mold- 
ing job—get the service you need the 
service you deserve. Call 


CHICAGO MOLDED 
PRODUCTS CORPORATION iT Spa 

1032 N. Kolmar Ave., Chicago 51, Ill. When 
— Dickens 2-9000 


/ 


vorking ful 

\\ h it the 

find 
written—condensed 


reading time Th 
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Catch up with the past 


For $895, you can 
build yourself a hunk 
of nostalgia and go 
tootling off down the 
road. That’s the 
knocked-down price of 
the latest thing in auto 
mobiles: the “Surrey,” 
marketed by Dyer Prod 
ucts Co, Canton, Ohio 

This near-perfect rep- 
lica of the 1903-model 

car has a tiller instead of driving wheel, polished brass headlights, 
wooden-spoke wheels and rear-wheel brakes, a 4.8-hp engine, and 
a 2-gal. gas tank. It meets modern highway regulations, though, 
and runs on standard Goodyear Studded Tread bicycle tires. Top 
speed: 35 mph (65 miles to a gallon). 

Fully assembled, the car is priced at $1,095, will be sold through 
franchised automobile dealers. 


Built-ins that aren't 

Keeping up with the Joneses’ kitchen can be pretty expensive 
these days. The big trend is toward built-in equipment, and that 
rarely comes cheap. But for people with built-in ideas and a free- 
standing budget, manufacturers are now readying a group of simu- 
lated built-ins that look mighty like the real thing (PE—June 16, 
p 5). 

Sears Roebuck, for instance, offers an 11.5-cu ft refrigerator that 
matches, and will rest on, a work-level cabinet—and look as if it’s 
there to stay. 

Tappan has a hang-it-on-the-wall, 4-burner range-and-oven com- 
bination (the oven above work level, the burner shelf at work 
height) that’s said to offer all the standard features plus automatic 
roast control, a built-in rotisserie and an automatic timer. Both 
units are priced in the “popular” class: the refrigerator at 
about $380, the range at $550. 

(Tip to prospective range buyers, and particularly those who are 
planning to install a separate oven: arrange it so the level of the 
open door is about 3 in. below the little woman’s elbow height 
A study by Cornell University’s Department of Household Manage 
ment shows elbow level is a much better datum point than any 


keyed to over-all height.) 
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WHY 
DON’T THEY 
RESEARCH and DEVELOP 


omething new in bathroom 


equipment? Bathtubs for instance, 


haven’t really changed in decades. 


« 


iw > a 
SM 


: ment similar to those used in the 


How about a sprayer-hose attach- 


kitchen sink for hard-to-get-at dish 
vashing? Hose would disappear into wall when not in use 
Another suggestion: drain and flow inlet should be handled 
le 


by a series of h around inner periphery to swirl and thor- 


oughly mix water, thereby easing cleaning, as all sides would 


be washed down by rinse flow. Bottom of tub should have non- 
slip finish—rubber inserts or what have you. Add _ built-in 
pushbutton dispensers for water softener, bubble bath, soap, 
hampoo to climinate array of breakable bottles around the 


tub B. Mart 


r flowmeter (cali- wre / 
pen tanks. ‘The 
measuring head 
mn wable ind 
flow rate so t 
tions, including turbulence, could be 
measured. Instrument should be 
portable and have meter face nea 


handle for easy reading 


tractor seat that would stay comfortably level on hillside 
that controls would have to be specially designed for this 


R. C. Gaston 


an additional typewriter key to 
eradicate mistakes. In retracted posi 
tion it might be immersed in a 
quick-drying ink dissolving solution. 
\ second, blotting key may also be 


needed F. P. Bruno 


Have you a pet project but neither the time nor inclination to do the neces- 
sary R & D? Product Engineering will welcome (and pay $10 each for) similar 
ideas based on known scientific principles but lacking an inspired manufacturer 





BETTER MACHINING STARTS WITH ALCOA SCREW MACHINI 


Alcoa proved it in Cleveland... now will prove it in other cities 


* 


See this machine 


turn out these parts in brass 


and aluminum—simultaneously ! 


See screw machine parts produced in aluminum 


at less cost than steel or brass 


When Alcoa and National Acme Company sponsored a Look for this label . . . it's your guide to the best in aluminun 
machining demonstration in Cleveland last September, 


700 design and production engineers and purchasing Vv. \ahe) 
A 


ro) 

seople saw aluminum and bra Xarts produced simul- LcOA - 

poner 8 : $s parts produced simut us ~ “ALCOA THEATRE 
Exciting Adventure 

documented evidence that screw machine parts can be Alternate Monday Evenings 


" 
produced cheaper in aluminum than in brass or steel 
Many expressed frank amazement at the cost compar- 
isons shown. 


° Ba 
taneously on a six-spindle automatic screw machine—saw 


*September 17, 18—Alcoa's Vernon Works 


5151 Alcoa Avenue, Vernon, California 


Here is eye-opening machining news for all industry 
Now you can see this demonstration, which Alcoa will sie 
sponsor in Chicago, Boston, New York, Los Angeles* a ttsburgh 19, Pennsyivar 
and other important centers. » Alcoa machir ing den 
If your function is design or production of products 
that use screw machine parts, you will find the Alcoa 
machining demonstration an enlightening experience 
You will see how aluminum offers the ultimate in design 
freedom because it’s so workable, so easy to machine 
because it gives better finishes including anodized color 
You will see the new color movie about Alcoa Screw 
Machine Stock, “The Four Amazing Alloys.” 
Send in the coupon for your invitation—and for a 
Design Calculator (slip-stick) for use with Alcoa® Alumi- 
num Screw Machine Stock. 








A new source for 


REINFORCED 
TEFLON 


C/R now offers you the advantages of reinforced TFE... 
designed, compounded and molded by a single source! 


If your work involves sealing applica 
tions, you are probably familiar with 
leflon’’, 


Ihe extreme versatility of its chemical 


Petrafluoroethylene Resin 


thermal and mechanical properties ar 
unmatched by any other material on 


the market. 


You may not be, however, fully aware 
of the degree to which thes¢ propt rties 
can be distinctly improved by the us¢ 
of reinforcing inorganic additives, For 
exampl letlon” can be blended wit! 


Inorganics to increase 


*'Teflon” is a DuPont registered trademark 





Resistance to deformation under load — 

by a factor of 10 
@ Resistance to wear by rotating shafts —by 

as much as 500 times 
@ Stiffness — by a factor of 4-5 
@ Thermal conductivity—by a factor of 5-10 
@ Compressive strength — by a factor of 3-4 
@ Hordness —by 10% 

It is also useful to know that Chicago 
Rawhide is one of the few fabricators 
which blends its own “Teflon” com 
pounds, assuring constant quality in 
batch after batch and permitting com 


pound formulations to be developed 


rapidly and accurately. Our new lab 
oratory and production facilities are 
unexcelled — and these facilities are 
matched by our experience in molding 
synthetic parts to meet the most critical 
specifications 

C/R Sirvene welcomes the opportu 
nity to cooperate with you in the design 
and production of “Teflon” and re 
inforced “Teflon” packings, bearings, 
gaskets, rings, or other parts. 
7 


Materials Bulletin CT-1 


SIRVENE 
CHICAGO RAWHIDE MANUFACTURING COMPANY 


1237 ELSTON AVENUE e CHICAGO 22, ILLINOIS 


In Canada: Manufactured and . ted by Chicag swhide Mfg f Canada, td. 
Brantford tario. Export Sales: Ge ternat f reat Neck, New York 


on > & doy. Ucite) 
RAWHIDE 


Other C/R Products: C 


leather cups, packings, bo 


R Shaft and End Face Seals © Sirvis-Conpor mechanical 
ts « C/R Non-metallic Gears 





